pathological in kind, the efforts of the body must be increased. Further, if the organs employed in the removal of these acids are diseased, not only will the difficulty experienced in their elimination appear earlier, but it will be proportionately greater.
No free acid can circulate in the blood except C02. All other acids must be combined with base. The total acid and basic elements which go to form the reaction of the blood are practically constant and perfectly balanced with each other. So far as the acid elements are concerned, therefore, a certain definite amount only can be carried; if some abnormal acid is present, or if one of those normally present is increased in amount, it will only be at the expense of and by replacing so much of one of the others?usually C02 since it is the most volatile acid; hence the indication of an increased formation of acid in the body, and of a tendency to the production of a more acid reaction of the blood and tissue juices, is a low COs blood content. It is on account of the lessened power of the blood to carry COi, and the consequence that a larger proportion is free, that the respiratory centre is stimulated to a greater activity, with the resulting characteristic symptom of hyperpnoea. However, a low C02 blood content does not always indicate a tendency to the production of a more acid state of the blood.
If the diminished COa content results from a more rapid loss of CO2 than normal by forced respiration, which may be performed voluntarily, or as the result of high altitudes (mountain sickness), or in consequence of the hyperpnoea, which is at times a manifestation of encephalitis lethargica, then the primary change is a loss of normal acid, and the tendency will be toward the production of a more alkaline blood?the state of so-called alkalosis. This will tend to be rectified by an increase in some of the other acid elements in the body, the chlorine or organic acids. In alkalosis produced at high altitudes from the loss of C02, and in the alkalosis found in pyloric stenosis due to a diminution of the chlorine, acetonuria does occur, this being significant of an increased formation of the organic acids of the oxybutyria series. Acetone in the urine simply results from incomplete combustion of fats, and may be present both in acidosis and in alkalosis. In the former it is the primary change producing a rise in the total acids, whereas in the latter the formation of excess of ketone acids, probably the result of defective oxidation, makes up for a deficiency of acid, and so helps to bring the reaction from the alkaline side back to normal. The so-called ' buffer action' of the blood, which comprises a complex physicochemical mechanism involving practically all the constituents of the blood, is not the sole means of the body's protection, since the excretory functions of the lungs and kidneys, and probably intestines also, play an important part. Excessive amounts of C02 are got rid of by the lungs; this may be revealed by the characteristic hyperpnoea of acidosis. The volatile acids of the oxybutyric series are also in part expelled by the lungs, and consequently there is another characteristic symptom, the smell of acetone in the breath. By the kidneys there is increased acid excretion, increase in ammonia formation to aid in the excretion of acids and to neutralize tissue juices, increase in fixed base excretion? for example, Ca from the bones and Na and K from the^ tissues generally?and, as it is the salts of the body which in great part retain fluid, this resulting diminution in their amount allows of the escape of fluid. In view of this function of the lungs and kidneys in rectifying any tendency toward the production of a hyperacid blood and plasma fluid, the importance of the health of these organs is apparent.
In fatal cases of gastro-enteritis a state of acidosis is often observed. This arises both from the increased production of acid in the body and an increased loss of base available for its neutralization. The former is due to the necessary concomitant starvation in consequence of the vomiting and defective absorption from the gut, apart altogther from any therapeutic deprivation of food; the latter accompanies the loss of fluid by vomiting and diarrhoea. The acidosis in gastroenteritis is merely an indication of the severity of the lesion, and is in no way concerned with an explanation of the aetiology of the condition. Nevertheless, it shows how the fatal termination may be contributed to, and it certainly suggests that the rational treatment is to replace that loss of fluid and to hinder the production of acetone bodies by the administration of water, salts and glucose. This should be done at all costs; if they cannot be retained in the usual way, they must be administered either by the venous or the peritoneal route.
In diabetes mellitns, owing to disease of the pancreas, the patient is unable to utilize or combust sugar, and so fats are incompletely burned with the production of ketones (the acetone series). These These various lines of investigation press with cumulative force' the conclusion that the house is a factor of primary importance in the acquisition and spread of malaria.
